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ELECTROOPTICAL DEVICE USING IT AND LASER CUTTING DEVICE FOR IT AND 
ELECTROOPTICAL DEVICE AND ELECTRONIC EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing 
method of an electroopticai device able to stably form a 
smooth cutting face without deformation by improving heat 
dissipation of the heat given to base material of a substrate 
by I aser light, at the time of laser cutting of a pair of the 
base material of the substrates. 

SOLUTION: At the time of the laser cutting, for a pair of 
base material of the substrate 4a, 4b, the base material of 
the substrate is heated by irradiating laser light along the 
periphery of the substrate region, while cooling the heated 
part so as to grow a crack to cut the base material of the 
substrate. There is provided a surface plate 40a which is 
being in contact with the rear face of laser irradiating part on 
the base material of the substrate, the heat conductivity of 
which is limited by <3 W/(m.K) on the part within at least <5 
mm range of both the corresponding position of the laser 
cutting. 





<19)B*H#tf/r (JP) 



(12) ^ 



(A) aimmmmikmm^ 

#^2002-47025 

(P2002 -47025A) 
(43)iiM B ¥^14^ 2M12B (2002. 2. 12) 



(BDlntCL' 
CO 3B 



33/09 



F I 

CO 3B 



33/09 



2H0 8 8 



B2 3K 26/00 


3 2 0 


B2 3K 26/00 3 2 0E 2H0 9 0 


G0 2F 1/13 


10 1 


GO 2 F 


1/13 101 4E068 


1/1333 


5 0 0 




1/1333 500 4G015 


ff B2 3K 101:40 




B2 3K 101:40 












!Rr»2000-232495( P2000-232495) 




000002369 










(22) mis B 


5|2j^l2^ 7 ^31 B (2000. 7. 31) 




:^Sif ® I2:®»f It 2 T B 4 # 1 






a2mmm 


H« ^- 








S»»imTfr:*:«i3TB3#5^ 














(74) A 


100095728 



















(54) mm<o^mi 



1^] 



(57) [1 

< t> 5 mm&.T(Dmm(om^<Dm&mm^ 3 w/ cm 




(2) 



2002-47025 



cDm,B.mm^3v^y (m- K) &rFicT^ctm^tt 

0 L T ^ 7 -y ^ ^fiStfi«-ti-Tase«^ L'— *f- A -y h 20 
3W/ (m • K) J-XTfc-r.5Ct#®i;-r5««7^S 

(o u-^-^mmm t Rtimnmicmt- ^^^-v. mm 

*^3W/ (m- K) JXTT'JBSilii^^lSfc-rS^— r 4o 

if^Htcct^mit -r 5 3 E«(D i^-if «»f« 50 



tuiH 1 iscoaffi*. L< atu^— ^toa^ewop— 9*- 

t) . lulB^Mt, ffifS 1 ^(Omm.t> L < tiiuiB— >f>f<Da 

[0 0 0 1 3 

-:^j>y h-r^Stc^LT. 1 ftO»«t>L< 

M(Dmm&micMm-r?>mm(omM(D'P^j: < t 5 mm 

«T©®H<D^e¥**3W/ (m • K) i:ATi^~r^il 
)fe¥«B <!; «?agg{c M-r S o 

[0 0 0 2] 



(3) 



mm 2002-47025 



-So 

Co 0 0 3] &i<Dm^mm^mm^m7&T^y^mt lt 
[0004] musu(Dmmi±. m2o ic^t^ ^ ic, 

:^aSe$j5 1 cDjp^^^fRltCjg^LfcO"^. 0 2 1 icm 

«^ ^ § cfc t) ^Kt- ^ T^a^ ^Ic cfc o T fT^nr 
V^^o mzi^. 5 4 b. 5 4 bt±. Sit 

mtlS 5 4a fDSWcj^^^tXfcl^^ Ft^^^^^y ^ 5 4 
b, 5 4b-e^^o 

[0 0 0 5] i^2 2ti. ±m(D^^rsmm:&mic^^n 

2tC:fet/^T. la. 5 1 b ti:. »«®«^&^®rb 

a. 5 1 hcoti^monmic^Bn-^m^icit. sunu^m 40 

W'r^K^cKtte>n:?cX^^'^^:/»5 4:0^^t). c^ox 
[0 0 0 6] 

^/^^^)vxi±^ mmmus 1 a. 5 1 b(Dii^mt9mt 
xii^r^o 50 



[0 0 0 7] *^0^#ti:. ±fBOPo1^;&fifc#'r 

[0 0 0 8] tc^xU—'^-:^yhlc^;^munU(D 

mvxmtiff^um(o^m^m^ ^ ^ ^ ^ >y ^ i:; 

x±m^'^y^^^m-^^^iztiz^^^ mmmm^m 

mt'^^tt'^x^^o 

[0 0 0 9] l.fy^l.^ti'i^±m(0^^lcLxmUMU^ 

i^—^^-^y hic^^mmT^m^iz^i^^xii. ^mir± 

mnm^mmt>^x^h^^mt)^^mf^-^tix\.-^^rc^. 

mi^. SMMM(Dm^yj\^(Dm^^x^^y^:^f^m~^ 
[0 0 10] ^^mit. ±mw-mi^m^xr^-^tirct>(D 

X\ mm^U-V''~:^yhlc^y)mmT^lcmi^X. U 

^sfc«L. ^^fp:^<^ m^tf^^swmm^^^vxm}^ 
x^^mm(Dwm:^m^mmt-^^t:^Bm<D 1 -q^ l 

[0 0 1 1] ^/c. *580^t5:. -?^(0S*SS«-^l--1f 
hlc^^WmT^lcmi^X. u-^-m^^^s 

^7b^^<. m^fo^r^mmm^^Mi.xm^x^^nn.y(: 

[0 0 12] ^/c*^9^ti. ±fB^0MM7t¥^aoSit 
[0 0 13] ^/c*fg0^^i. Sv^tc^tiRit-^— Jfoatg 

MU^mmhxm^nr—niDm^ommicm^ff^^s 



(4) 



112002-47025 



[0 0 14] 

(Dnm(D'P^ < t fe 5 mmJKTOigHoaS^^-Ci^e^* 
;&3W/ (m- K) iHTlcT^C t^mti-=S>o 
[0 0 15] ilO<fcd:&»«©^»f77?STl4. 

5mm&.T<Dl^m<D^^<DmfRm^^3WX (m • K) 
WTfc'TS <l t let D . Ix— tf-^fc J; satgoio^gp 

Ix— if — Tttc j; 51 e> tifc^Tb^Sfetf til < < ^ 5 

LTffl^ (Dmmmm<Dii^mBKm^xmm 

[0 0 16] *%B^<Ott«7t#SB©M3g7jSl4s 

hxmmmf^(Dnmmic}^^x]y~^-^^mmi.xm . 
\^X'>'7y^^m&-^^xmmMM^\^-^-i3y h-r 



W/ (m- K) \:XT\ct^^h-^Wm.il't^. CCXcD 

mm) o:)m^^~mjL±w^tii-r mmi±. ^%m<D 
[0 0 17] c(D^5^n^^mmm(o^:&mxii. 

WlliteBlcMJiS'rSteBOWMOi!^:* < i: fe 5 mmiXT 

®ffiHOas^3-©Sie^^;S: 3 W/ (m • K) ^TFlcf^ 

WOinMgPij-^&^frSn b T ^' ^ -y ^' -firTm 

[0 0 1 8] *fiB^© «»f^at±. 1 

^ if- * -y h -r 5 Ix-^f ^8ff^BT-fe o T. 1 IScoQ 

m.&mcmm-stirc i «coa«s«fe l < ii-5t©a« 
[0 0 1 9] ccou—v'mmmmxii. s^ewcw 

^aW'fiBl'i^fiS-r Sf4BcD|c5«(Oii>:S: < i; 5 mmJ-XT 
®|gB<D^M«0^{5^*% 3 W/ (m • K) J-J^TtLfc 
C ic J; D . ±fH 1 R©affie«t> b < a±f2— M®» 
«««^S^fc«BbTW1f-5!j>y h-r.5^le^ W 



7 



(5) 



#li2 002-47025 

8 



[0 0 2 0] l/—tf-KJ»raBii. ±fe^S^#: 

£0^fE«^:6^3W/ (m- K) \;Jrf(D^(DX^$>'or^^ 

^\ 

[00 2 1] ^Tc. :^mMo:^\^-^'wmmmicm^^n io 

[0 0 2 2] ^fc. *%B^fDU-^^-^»fSBtC{ix.^n 

mf^tirc^cox^^^Tt>^h\ 20 
[0 0 2 3] sfc. :^mM<D\y-^mmmmit. iec(D 

X. 1 ec(omm.mM^ l < t±-M(D&mmmmm^ri 

m(omt±m^^t(Dmi^ms^mxx-^nf^^^^ 
mm^f^rircct^!^mtT^^(Dx^^x^x\.^o 
[0024] c(D^o ^m^(D^mM(D u-^'mmmm 

[0 0 2 5] ^^Bj^Da^^fe^^Bti. m^icMi^T^ 
mi^^xmj&^tircct^^mtir^. 

[0 0 2 6] C(D^o^mm,^mmtir:^ctlc^ 



[0 0 2 7] *fg0^^O«^Si§t^. ±fBtO«^O:*:^0^ 

[0 0 2 8] c(D^orj:m^m.mtf^^tx\ Mnfc 

[0 0 2 9] 

m(o^:^m^mi^^x. m 1 ^c^r ^ 0 wm&^M i m 

[0 0 3 0] ^(rym.Wu;^%)V\ OJc. rfc^lglim I c. 

^'z>x. mmm^n^^x^xoMMmTmrniir^^. 

[00 3 1 ] t.(r>mw^^^%ii'\y\ Ot±. ^ 
2 ^/M.TSi/^lc?>ffRj^;5 J; -9 icgfi D #tt 
^ tifc— ?t oa^ttMe^Sffi 1 a 4o cfc 1 b JSr^T ^ o 

T^ttSSl a. 1 h(Of^(Oty—n^MZXm^^femF^U 
AM^tcti:. M0^3:^)'^ivfA$tiTl/^^o 
[0 0 3 2] mWu^K?LZ a FltBi-e^lh^tl 

[0 0 3 3] ^/c. JSTfettrfe^a^Sl a, 1 bcDSM 

[0 0 3 4] ^jk\^-. ^mmz.^.^:^mm6^mm(r)m& 

75'^^fflv>TiM7tc^t-<^'5^MB^/^:r>^;l/l o^^Sit^r 

[0 0 3 5] ^-r. j^UC^t-cfcd^C. Mj^OA^^/^M 
ttaKe«4a. 4 bti:. ^[J^tf. iP^O. 4mmO)l 

sffiSM 4 a Id ^7 \z.^<tm^m(omm:m.^^ws. 

1 a;^4fflJg^t~^/ca6C>?SBm*gM^l a7b=^^-#Sn 
-So {tfi^OM^ttS«#«4 btCii, 07 tC^^ 

fn]fii]^o}s>tttrS0m« 1 b ^ 4 ffijg^-r § tc^(Dmmi 

S«fM«l b^O'^^^ti^o 
[0 0 3 6] MfplfiiJcOM)^ttS«e« 4 b 

^myj^^^m^x:^'^'-y^)]y^:^m}^^^o ^lt. 

(Indium Tin Oxide) ^—mcOm'^t^^J;:vlCfS.m 

^^ic^ hvv^^'^y^mm^m^-'X^^^—sz. 

V^^^LTXh-^^y«iOM7ttt«Sl l^^iS^^o ^ 

[003 7] -T^s 4 a com^m 



(6) 



mm 2002-47025 



[00 3 8] MI 1 3 mm(Dm^<Dm'^'^^^ 
[0 0 3 9] ^m^wmMi 2L\^(o^mi^m^ 

a?b^ffiBmA?L^^n^o 20 

[o o 4 o] ^^fiy4DJ:r/»fRlMc^5S>tttfi®S«4 

a. 4bjcMi>T. ±so5[iM^fTo:feo-^. t^-rn^b^ 
^^j-Sf *?fi[i:iD i: xjM\Pim(omm.mmMu 4 a . 
mrnmrnu 4 a i:?*SRiffi[o®fetts«etf 4 b 

mm^i&mw& \ a. 1 bra^. z^-jmzic^^ 

[0 0 4 1] cto^^ichrm^-^tiTcmm^^^^ 
)]ymui 6^mz:^xz^m3ic^Tu—v'mm^m 

[0 0 4 2] ^l^Tffll/^S W1f^®^St±, clfDMT? 
tilg 2 3 le:^^ "9 ^cJtBlr>'^^;l/S«- 1 6 

B^n§^^4 o i:. oicmm-^nrcmm^^^^]y 

wmm)^'^nx^^^(ox^^o ^m4oi±. -^^t^^ 
m&mmtf^3v^y (m • k) &n:(DMnfr^m}^^tix 
i^^o mB.mmti^3v^x (m • k) &rF(Dwnti.x 
m&mmff^3}Ny Cm • k) i:AT<D:r^vy^ k^w 

[0 0 4 3] OlClt^ Cti(DmW^M^^^^)\^& 

(Dm,m^mit^ s^4 oo«®tcgfp^§^ssto®«ffl 50 



10 

?L4 5 ^M4 Of^td^^t&n. ^n^K«flg?L4 5 

^aa'r;5gfMK4 e mms4 eicmnm 47^11)' 

^^4 7iOSfM^4 efiijOiSHlcti. :^^XSni?&jiifflO 
[0 0 4 4] ffilf^g 5 0 C 02 

fgtt i: ^ ^ ^ ^ d ^ T ^ ^ o 

[00 4 5] 5 6 ti. LT^^:^^X^ffl 

[004 6] :^lCs c c Tffiflif S 1f — >?7 h tc-o 
[0 04 7] Xy—"^— If -i^X:t> h \±m^X:sL^^)\^:^ 

\y—^^—mm^^o ^(omz. yag u-v'-^mmx 
it^mti.xi,imm:^^::^t^m^^^n^o 

mcDmmmm.^^Ei±wmr^mm.Mmti.x(D:^^'^xm 
^(DMM. m^Rummmmrj:E^mmi.xmMmmm 

[0 0 4 8] u-^-tj-y hic^i:immMn^^^^-> 
icwmT^iat. ijmm^ntLX(Dmm^^^-^mM^ 
m'^rcVfmm::^'r-z^thxo:>^m4 0 t±m\^-'^m 

it#g5 07b>^tBl^^n§l--tf-X4^°^y hOiiimt 

i^t)^^mimm (no ^mmmvxmMmi^ 
i:.^x~Ymmxm^rmmmmicm'm-^'^r^<o 

l^XCCDX-Ymmicm^X. {tllX7^-S>^^l/-if- 



(7) 



mm 2002-47025 



11 

vtc^Kf-r ^ c ^.T^^o 

[0 0 4 9] ±lB^cfc-9tc:LTJ^^Lfci^B^/^^^;l/ai^ 

[0 0 5 0] m2:io^xsm3ic^i.rci—^wmsmic 

a^fFii^'^T^»ffl7L4 5:fec];tfWf^gg4 6 f^tO^^ 
[0 0 5 1 ] Wtf— ail>f^©5 07b^^ l^— 

1 b(Dja^tc»ofc-K»fiSY 1 i^if^^x^mz^xmft 

4 a . 4 b ^^mWtCffi:^^ftl^LTt/> < ^ t 
3S^S«e« 4 b S^ttSSeW 4 a ^ 2 

IL2 a^oAP^«^^J;d^c^^^;5o 
[0 0 5 2] l^-1f— (Dtat/^^^^L. 

lf-i^X.:!^^y h^0 4fD-^^MY 2tC?ftoTi^f6^^T 

©56 ;b-^«^^ tLfd^^^jc <fc D ^mwtc/iis^i^aj'r ^ 

fDJtB^^^^;]/®^ 1 6^i. ^5 (a) K^T2^(0fpm 

[0 0 5 3] :ki^X\ ffiBliiA?L2 aLcom^^rc^m(D 

7com!mx\ ?gp^aA?L2a;6^e>±fB 

[0 0 5 4] ±mxn^nrcrpm(Dm^s^^^)m 
#1 7^0 5 (b) m^'^^mmm 

a 4 a ^±lii LT^^ 4 0 tDiffitcir y h L. W if — 

AX4<^yh^05 (b) t^D^irllz ncrftoT^Sfj^si: 

T3S^tt»*Ee«4 a. 4 b^^3Tfi^tCjl|i::^^iDiJ^bTV^ so 



12 

^^ctlc^^^^yi7^}S,&^^. M7fe'ltatg««4 

a ]^tf 5s>ttts«e« 4 b ^ 2 «cmmi^wmT^o c c 

x(D^j]mMz 1 icr^^rcwmii. u-^-(Dmti^±if 
rmyt'^tmmmu 4 a Rzimyt't^mumM 4 b 2 

[0 0 5 5] clOtt. ly-'^-comtJ^mtl.. I— tf 

-t:-i^X^^^y h^H5 Cb) O-gJ^tZ 2 ^Cfp^o 

m^-^rmm^mmu 4 a o^^^mMJc/iii:^ApmL 
tc^^2>Bc^i=f3MCiTSS^^:7';i/e*f 1 7t^. meic^T 

J^:^^ 1 tS:0AM05^^^^-t-;^e« 1 6 H 6 ic^ 
7 tC^L/c^^B^O^jSSmiOi^B^/^:?.;^ 1 0 X^^o 

c (omm^^^^i^ 1 0 (Dmmimmmu 1 a , 1 b (o^m 

[0 0 5 6] if-mm^m<om^B^^^)\y(ommj5mxi±^ 
7^^3w/ (m • K) ^xr(otint^^mj^^ritc'^m4 0 

1 e^mmi^XXy-'^^—ijy b LT 

fim(Dm\^m^^^^(om^Mmtfi3v^/ Cm- k) j;^ 

T^/>^<^oT^t). l^— -y"— tf— AX.i^^^y hJc:<t D 

lgH^/'^Jt^;vs^^ 1 Q(omw^ immium) y k y 2. 
m^^^mmx^. mmm^(r>iimmi^^^^mi.x^^ 

[0 0 5 7] ^mmfem(D\y-~'^mw\mm\^^nhi^ m 

BMmtfSV^/ (m- K) OTO««^>^«i^^nfc^ 
^4 0:6^1i^5>n/c:(l ttcj;^;. C 4 0 ^C^/j^e^/^ 

6:^«BbTW1f-;d^y hT^^c^LT. 
Mb^^^^^;^©^ 1 6Ol/-tf-)^S§WM^K5-f«^0B^c: 
Jg^^a5^^^0|J^e«^^3W/ (m- K) OT^/>$< 

[0 0 5 8] ^mmmmMm^^^^^-^^i^^Dmrnj^mj^ 



(8) 



nm 2002-47025 



13 

[0 0 5 9] ^8^^:. x^^:ra-^^fflv^^«^^ox 
mmti^swy (m- k) j^ATcoMnt-^^mis.'^nrcmm 

^LfcS*:^^^o 08 (a) i±'i^^C07.^^4:fmX 

mmm^tf^o, immcom^. ms cb) ms u) 

^^ymxt^ms iimx$>^o:iicmh. ^mmBm(D\y 
^^^m±x'^:^^h-b^^fp:^o m^tm^fy^i^^^-o 

mntm^ L Iz: < I ^m^B^ ;V t T ^ ^ ^ ^ o 30 
[0060] cm 2 (D^Jgffi] 

^mm(DW^yim^m\^^x. m i x^^^x ^ tsmB(mL 
1 0 ^mMf^m^o:>m2(Dmmmmic-::>^^x 

[006 1] mzommmmomm^^^^Ji^commmi: 

[0 0 6 2] m9ic^fu-'^mmmmt)\ mzj^^m 40 

-^mmmtmm(om^m^^m x\ ^mm mm 
YK Y 2tc^n^ti?^j^>t~^f4BY r . Y 

m^mm^SV^X (m • K) J;(TOffi^f5^gP6 0:6^ffi 

m^n. mmm mmam} zk Z2\^^t\^tmjt. 

-r^ffiSZ 1 * . Z2* cOSffl[|cO^^:^< i:^>5mmiX"f 
^^ffiHOgP^jnct*. ^e^^Jb^SW/ (m • K) JXTO 50 



14 

6 1 nT:fe ^ . 6 0.6 

[0 0 6 3] ffi^e^gf56 0. 6 1^1«^^^«S^L 
Tti. ^e»^;6=^3W/ (m • K) iXTO^KUT^ 

[0 0 6 4] m9\z^.^v—^^mw\mm^m\^^xmi\^ 

S« 1 6 ^mm. 4 0a 0±ffi^C«HLT«»fSY 1 . Y 
2\z,Y^'DXly-'^-iiyY^^^. -^Kf^Y K Y2 

^n^\iinm\^xmiy^nrcim^im=meoh(oifL 

[0 0 6 5] c£ot^. m\(ommBm(omwB^^^^)\yo:>m 
^Mf3m}:.mm\rii.x^mo:>m^B^^^)vnM \ icommm 

SaA?L2 a^d^JKL. Wb^^Ts ?gB%aA?L2 

[0 0 6 6] -z>\,^x. %^rirz.^mo:>mm^^^)\ymM i 

7^SKL. mmtmMmttA a;^±tcLT^^4 O a 

^-jv^^u. mmmzi. Z2^:. ^n^innm^i^x 
-if-:^ -jv^fxr>h. a 6 tc^-rm^o A^ ^ 

/^^;M O^M*fct#^nfcC >:^c:^^o ^(OX.^\z.'UX 

^^n/c^?^^/^^7v 1 o mi \^^i^tz.:^w^n<o^ 
mBM(omm^^^)\^ 1 0 -efe;5o 
[0 0 6 7] ^mm^m(om^B^^^)\^(ow&mi:r:i±^ 

5 mmiXTOlgHlcgt? ^nfc^e^^Tb^ 3 W/ (m 

• K) uy(oi&mBM^^o^ 6 1 ^m^^'&m.A o a 

4 0 aCD±ffi^r?g9^7^J7^;I.S«l 6 :^gfBLT l^— 9^^- 

:>tr^yhT§^. -^KISY K Y 2 himBMW^e 0 
fuB^^^L. ^WltZ K Z 2 ^fg^esare 1 

3W/ (m* K) &rft^hZ<^^X^^. 

iim) Y K Y 2 . Z K Z 2 KY^^Tcm^T^lcmmmic 

ecommim^mmmic-^'^tmx^. mmnu(Dium 



15 



(9) 



2002-47025 

16 



[0 0 6 8] :$immjBm(Diy—^'wm^^mic^ni^. ± 
moD cfc ^ ^fs^e^gp 6 0.61 tm^f ^ ntc^m a o 

Wh^^^- )\^mi 1 6 O l^-1f->^MIffi ^ ^^-fflj^^ffitc ^ 

{4gOiiSW^^>^ < ^ ^> 5 mmtXTC»i^Hoa5^^CD^^S 

#^;^3W/ (m- K) i:^T^^>^ < t"^ d ^i^'^T^^ :5 

[0 0 6 9] *^fflmiOMB^^^:7.;l/fr)S}t75'SJ;Df# 

titf e)tifc:?g^/^:^;v 1 0 }inmtMPi 

^^—%(DmH:f&mWnW& \ a. 1 h (O^^MLWHt^^^s. 

[00 7 0] EH 3 (ommmmi :^mmcm^^mmy€ 20 
[00 7 1] m3(omm^mo:>m^^^^^-)\^(omm-^m 

[0 0 7 2] i^l 0\Z.7r<t\y—^'mmmmt)\ 0 2 7!?^ 

ffi^^n^^^4 0 bo±M (r-^0%/-^:t^;l/e*f 1 6iDl- 

"j^mit^ m (mm e 4;b'^j^^^ti. mm^^. cmmiii 

H) Z K Z 2^C^tl^^n^fjS^§f4«Z 1 ' . Z2' 

(mm 6 5 7^^®^^nT:|3D. P6 4. 6 5J^i1^tDgP 
:^Hi. ^S;()^e>«^^nri^^.'iSTS^o 4o 

[0 0 7 3] C(D^v^^m4 0 bO±ffi^C^^^/'^:^;l/ 
mUl 6^«gLfc^^. r^p^/U^;!/©^! 6C)^ifT{u 
»^SOj£ffittDPel ig6 4. 6 5rt^C^Pi 

gP^^LTlz-^^o ^CJ^PtastCii. ^^ff^^hXl^^^ 
(DX\ me 4-. e5[H(DmBmmit3Vjy Cm- K) X 

[0 0 7 4] mi oic^Tu-vmmmm^m^^xmi 
jmu 1 6^^m4 0 btD±Mtcg^sbT«ifT^iY i . 



cn^icMjt^i.rm(^f interne 4 t<Dmm^t^^ 
[0 0 7 5] ccor^^ Hi commjBm(Dm^^^:^-)i^(Dm 

Mi&XlLZ aJC^«b. SM{t:^-€-T. mm&X7L2 

[0 0 7 6] W^tlTcf^mcom^^^^JlymU 1 

7:^SfeL. M>tttS«e«4 a:&±tcLT^M4 0 b 

o±stc«gLT. mmmz k z 2 jcre^Ti/— 9^^- 

^yh^?Tdi:. H6Jc^fm^<O±^^O?^0^/^:t>^;l/ 1 

[0 0 7 7] *^S£?gSIC)r^B^/^T^;l/COK3g7^ffiT^i:. 
;l/e«l 6 0«iiffeBtc?>fj^^;T^{u«^?^MMC>^>^< 2:! 

t> 5mmj;^TtO^H^C^^te>n/c« (|H|g|!) 6 4. 6 5 

^^^^^114 0 htim^^tifciy—^^mmmm^m 

^^IC. <10^4 0 b<D_t®li:?igffi/^:^;l.S«l 

6;&«BbTW^^-:^^y b-r^^. ^l^^Y K Y2 
^S6 4 ^^{uS^tJ^L. -^ffSZ K Z 2 hMQ 5 

— If— ti— htcJ;*9?g0l^-^:?.;l/S« 1 6i?D^»T 
(^ifffiS) YK Y2. ZK Z 2^c»o/cglS53Hc 

ji^mui ecomwriim^mmm^+^Mimx'B. mmm 
M(oiummp^^if%Si hx^-^y^ "^xm ^fo^^ 

m^t^-^j:<. mm^jiwrnm^^^i^xmi^x^. ^fc. 
mmicj;:^xmmmiEim-^^(Dmn(D¥^^^m±T^m 

[0 0 7 8] :^mmmmo:)u-^'mmmmicj;:tii^^ ± 
M(D^^rj:m6 4. 6 5t)^m^f^nrc^m4 0hffm^ 
^ntcctic^^^ c(r)^m4obicmm/^^)VMtii 

x\ m^m^^^-ji^mtti 6(DwmiiLmicM}tsT^&m<^M 

W/ (m * K) X^±mi^^h~^ <f^Ctt'^X^^(D 
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[0 0 7 9] cm 4 (Dmrnrnmi ^m^^t 
[0 0 8 0] mAcomMBm(^mmi^^^-)\^(Dm&y5m 

[0 0 8 1] ^1 1 l^^^Xy—'^^mW^mtK ^2 7^M 
#x.^tl^^^4 0 c (D±Ml^W.^^^^-)\ymi 1 6^^5^ 

[0 0 8 2] cIO<fca55:^M4 O c^O^St^Dlf 

6 (o 'u—'^wMm^^Mm(rmh^ 4 o c (o±m ^ 20 

ffiLTl.>;5fiD-e. ^E^gP^D^G^^tiSW/ (m • K) 
[0 0 8 3] C(D^M4 O c ±120^^0 If 

[0 0 8 4] ^tfve 6<D5fe^ 1 6 ^ 

H/^c tf>6 6fD^!^cOffi^7bMmm2^S^^^. 30 

If > 6 6 1 6 (D-aW® (MW\i^W) 

Yl. Y2. ZK Z 2«D*T«i:^fc^^tC. eV6 6 

2. ZK Z 2lc?&o/c:gP^^lr^3fWJi:^^?>tifc^;b^ 

[0 0 8 5] mi 1 IC^^ri/— ^^'5]®TS«^fflt.^TIM7 
^<:^t-<^5^?^p^-^^*7Vl O^S^tf^lCti. mm^^^ 40 

6;&SM4 0 c(o±M\^WL^f^ntc^WL(^\^'y 
6 eic^LT^gr^Y K Y 2lc?»oTl^if-:^^y 

IWl^tJc LT l^— 1f— :;?7 h^fT^^ 2 ftCfDf=|3lJortp^>^^^ 

[0 0 8 6] coft. m\(o^WMm(omwu^^^)\^(Dm 

SaA?L2 atC^«L. Mb^^T. mm^Xll2 
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[0 0 8 7] f#^n/cffSi<^)?gB^>^'^^;ve« 1 

7;^S^L. 5g7fetta«e*f4 a^±^CLT^^4 O c 
ZK Z 2tc?e^TW1f--:^^y h'r^J;>(^1^t±^l 

Otis !S7tc^Lfc*^0^€>^Mmio 

r-Ss^/^^^p 1 0 T^^^o 

[0 0 8 8] ^^SSm^f^S^el/^^^V'^SitT^ffiTti. 

6 7b^stjj^n/c^ig4 0 ctm^^ntci^-^mm 

6 fD^»fSi (^KffiB) Y K Y 2 . Z K Z 2 tc^&o 

[0 0 8 9] ^mmmmcDu-^wmmmicxni^. ± 

1 6 (o iy-^~-^mmmtRMm(omi^mr^m 
^(Dm^mm^sv^y (m- k) <k^±mic^h^<T^ 

[0 0 9 0] ^^-SJtfSBfc^fev^Tti. 

^^4 0 clcm^f^tl^^X(D\£Zy C^^mW 6 6(0 

^Wi^ tf V 6 6 CD 9 < t>fc^^'^-t-;l/S# 1 

[0 09 1] }:a±. m 1 i^mmAcommmmic^i^^r. 
[0 0 9 2] minmm4commmmtvx. mmmu 
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10 0 9 31 mi Tbmm 4 (ommmmtuT. uiw^ 

[0 0 9 4] ^fc. lll71jM^4cD^MmiT^i: Ift^D 
±M(Om^^^:^-)VmM 1 6 4 ftiDj^el/^^.;!/ 1 0 ^ 

[0 0 9 6] HI 2t±. mmm^mm(r)-m(om^^ 

[0 0 9 7] ^1 2tC:fel/>Ts n^SOltym^ 
7 ^^Sl^^ -^-s n^3S ^±Ai^ VX. 3 9 1± y 20 

u-u:yX. n^2 0immi-:yX. n^zz. 23. 

2 4 tife^)t^p^H. I?f ^ 2 5 ^ a X ^ 

[0 0 9 8] ^J^S 0^±. ^^;W\'^;VF:&HO^>7' 

3 1 ^:-^vy3 1 (0^^mi^^Vyiy^^3 2 

«fe>^-^7fej5i*fO^V^^a^^y^^^>-3 3 
ti. Tfc^i 3 O ^ ^ i: 

;^i^^^-3 7TK*^$nT. ^fe)feffl?sSf^-^ii 

Sa2 2tcAI^$n^o ^^4^u4y^^^-~3 30 

7fe^iiSH2 s^cAlif^n^o 1120 
8. yix— 1/VX39. iisiiri/>'X2 o^gr-g^t?!; I/— 1/ 

[0 0 9 9] ^^^-^li^StC J; t) nfc 3 ^^DfeTfe 

'^ux^'^^u^-^^yvXL.z SlcMif^o C 40 

foyyXAti. 4otDitAyyXA:^^3iD^^$n. ^ 
mi^^mmi^^r^r. 3^(D^ytt)^^jj^^nx. t^^y- 

[0 10 0] co<fc•9^SS^M^^Saii:. ±fHf?^i^S 

z^:?.;!/! 0;&ffl(.-^/crtp^)t^PSS2 2. 2 3. 2 4^ 

m^n.^(^x-^^(ox\ m^ftmmmmzz^ 23. 2 50 



4 C>3SS:^)^^n/c:SI*^^^SM^ ^ 

[0101] ^fgB^om^aggfDft&cDMtc-c^l/^T 

[0 1 0 2] 01 3ii. ^^masco— M^^LfcMMs 

[0 1 0 3] Hi 3tC:|ol/>T. ?5^1 0 0 Oltm^mM 

^^^1 0 0 1 \±±m(ommi^^^'^)\^\ o^m 
[0 1 0 4] 1^1 4 wmmmm^mmco-m^^si. 

[0 1 0 5 ] IM 1 4 JC^I/^T. 110 0 ItmWc^^i^ 

?5^i o o 1 i±±Mi<omwB^^^^)V I o^mx^^tz- 

[0 10 6] lai 5t±. ya, >'^ynv:&^^fD^^ 

[0 1 O 7 ] H 1 5 \Z.^\,-^X. 1 2 0 0 tifffSMS 

1 2 0 2tJ:4^-5j<- F^HiOA^JgP. 1 

2 0 4 \±mn9!mmm:^i^. nmooi itiMcom^m 

/■^*;Pl 0^^i.^fr!^el^^gi5;^^LT(/^^o 
[0 1 0 8] 1^1 3?b>e>iMl Stc^^m^a^ti, ±fS 

[0 10 9] 

[I^JJSM] [^i^Ml] 

5 OW/ (m- K) ) :^^^^^L/ci;^51.t±!M2^^J;tf^ 

m^tco ^^x(Dm'Bm^tim'^^^w^}i\.x\±. 

m^t'^o. 6w/ (m • K) (om.Wy—v. m^m^t"^ 

2. OW/ (m- K) OtKHS. .^{5^*:6^2. 7 W/ 
(m-K) ^0•:^^a>>'-^. ^mmtf^3. 2 W/ 

^mt. ^^'^:^mm^\y-'^-tiyYi.x%^nrz.mm 

[0 1 1 0] ^1 6^c^Lfc«g«3b^e>:^^^XS«OTa 

co^e#^7b^^3w/ (m • K) ^m^^tpimmc 

^&t)^^i::^^Wi^tim<^j:-DXh'^^c tt^^tf'^o ^ 

8 0%^M^§feOTSofco <ltl5>0«SS;6^e>:;!j^ 

^e^^^3w/ (m • K) j^:^Ti:^njf. mwrM^m 
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[Gill] mmmzi M^^rjiy^^^i. cm&m 

ms ow/ (m • K) ) f)^^mf^Lrc&.ni±m2^xzf 

m^mmtf^Z^ rW/ (m • K) (Di'-{ti:yzy—hs M ^o 
BM^ff^S. 2W/ (m- K) (D:^^V:r.'^ly'yzy—h^ 

«*7b>3. 2W/ (m- K) U h^fit 

1. >fc^^. :^^Xa«<OiP^:^)^0. 5mmJ;*?/h;^<:^ 

S«(Djp^;b'5 0. 5mmJX±-e:&l.>^^ja7b^^3feLTL 20 

[0 1 133 ^tiuiMi^x^m(D±micmtBMmff^2. 

7W/ (m • K) (Oi-^XJiy^y—h^m^-^rcm'^. 
XSfficDiP^^^O. 2mm<i:D»<:&^^^&>b^^^b 
X^\). ir:&t>~^. ^Qr^XSS^Ojp^Tb^O. 2mmt:(± 

O. 1-0- 7 mm 

mm\<rm\z,mmr^w^^(om^mm^2- 7w/ (m so 
[0 114] ^fc. iin^co^mcfcD. (» 

3. OW/ (m- K) OTT^tlff. ^irffi^C^T^a^b^:^ 

<. m^fs^-^^mwm^'s^^i.xfe^^^bcoicm^x'^^ 

^0- 1 mmtD:^^'^XS« (S^Stt) :^^l^TW 

tf;^^y f^^g.^. :^^^XS« (S«e*r) (OU-^'-yt 

dmcoim&m^t i.xmi^mmtm^s^^(D:^mi^rc 

t'^(D^(DmMdt^^mi^'o^^xm^rco ^cx(Dm 
immfom^^^i&m&mm(Dmntvxit. m^mmti^ 

2. 7W/ (m- K) (Di'-^X=tiy^ mf^mmti'^S. 2W 

/ (m- K) 0:^^y31^1^>^flSl/^fCo clilT^O^^a* so 
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it^ :^^^xm^^i^-'^-:^yhvxn^nrcmmm^ 
rnx'^r^t^^rz^co^^^ti^Tzt^iD^^m^x^ 

[0 1 1 6] 01 8tC^L7c^«:b-^^«gO<g^e^gp 

^m^m^tf^S, 2W/ (m • K) 

[oil 71 ctiicnhx^mcoi&m&m^^mmmm 

ff2, 7W/ (m- K) O^-YaVT^j^S^^L^c^-a-. 
:^^-^XSffi(D«»fteMtc^if;S'r ^feSOWW-S^gt d 

7b^^5mm^tt/>^<^^^. ^^mff'm<-^^'DX^^. 

T^jit)^. ±m^mdti^5mm\;jL±x^niimmmic:^ 
^fs^^<. m^f:i^-^swmm^^^i.xmmir:^(Dicm^ 

[0 118] cin^tD^ScfcD. ^mcDi&mmmm^m 

e^^;6^3. OWy (m* K) :*r^XS:K<7D^ 

miiLmicM^^T^iiLm(Dm^—^mmdf}^'prj: < ^ ^ 5 
[0 119] mmm4-] mi oic^i.rciy-^mmm 

m^O, 1 mmC»:^^'^XSffi (s®e*t) ^ws\^^xu 
-'^:^yhr^m. ::^^^XS« (S«e*f) 

u—v"-:^-^ h hxn^nnimwM^smxm^rct^ 

[0 12 0] :^^^XS«CD-WKfeBtcMjSt- 

^ffiBcoMfiij~-^iE^dP0g^cs^g:^tt^«^. ±mmm 

dtl^5mm^^4^-^<fS:^t. ^^mffm<^^X^ 

T^t>-^. ±mmmdff^5mmi;i±x:^niimmm 
icyf^t}^t^<^ m^f^^^jimmm^^Mi^xm^T^o:>ic 

[0121] [^S^^OS] 01 1 tc:^b/'cl^-1f«frg 

^CtfcX7">^l/XKtfV±tCff$0. 1 mmO:;?7^-5^XS 

® ^^\^^x\y-^-tivv^^m. 
h^§im\^-D\^^xm^fco ^^x<Dyf^m-^. :^^-^xa 

[0 1 2 2] 01 9lc^L:rc^*^^?>tfVO:^*'^XS« 
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[0 12 3] iKoctt^i^^micmt^f^nrcifzyic:^^^ 

[01 24] KMM 6] ±f2*3£M 1 ^ 5 THi. 1 

[0 12 5] ^rc. *fg0H^^DaiSfD^iff;^?4ti. j^p^/^ 

[0 12 6] 

^ ^7 ^^^^ •^T?f ^ fs^'^^mwmm^^ ^<o\c -i-^r^m 

[0 12 7] '^'^if^mc^-i^TtJ:. S^g 

waste ^^7b'^:£C;5:^HC)«if:^m^P;5±T^. ?t^?b^ 
[glB^oS#^®40^] 

[0 1 ] :^mm\^^.^^mm^^^^)\y(Dm&y5m(D—ji 

[0 2] *fiB^tC^lt?^l/-1f-«iffSBc7:)-^SSJg 50 



[0 3] mzcoiu-iiimmmmx'^^o 

[IS 4 ] *f§0^tc^^ ^MH^^^-:?-;P^DMJg75-r£c>ffi<7:) 

[0 5] *^5JtC^t:)^?£B^/^:^>.;I/0^ig:^^cD$ 

[0 6] ^mmic^.t>:;hmm^^^^)\y(ommj5m\^^^ 

[0 7] *fgB^Jc^lt>^M I M^^(Om^B^^^-)\y(0~- 
[08] fie*OX:^^-Yy^&cJ:D-^KLfc^^^xa 

[010] *^0^tc^t) ^ l^--if — gJW^BO ^ 

ft6<o*Mmi^^bfcf4^i0T^^o 

[011] i^— 1f~-WiffSSO^ 

[012] *f§H^^Dm^^gio— LT . mmmM 

[013] *^0^Ott^11g§£O-M^LT. »^«ig 

[014] :^mmm^mm<D-mhi.x. mmm 
[015] *^B^o«^«^(7)-M^ LT. m^mm 

[0 1 6] T)l'^:::^^Lm^m:m^tcU'-^mmm 

"^yx&^o 

[01 7] T;l/^:ii'>i^S^M>grM^fcl/-+f^^»fS 

m^m\^^x:^'^xmu^iy'~^-:^-^ h^^m. ^moD 
[01 8] u-^^wmmm^mi^^x^^'yxmm^u- 

^^^t^^'yyX'^^o 

[019] 0 1 1 CO l/-^^— W»fSa^ffll/^T:^^^X 

^ ^ CD SMSffi ^ ^ Ki^^^^^ ^^^^ y T ^ 

[020] fie*i?:)*ffi£D-Kif73S^o— xg^^fje^-r ^ 
:?ca6O0TS^o 
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[022] mMomm^^^^i^o—m^^hTcmmmm 

2 ;W 



2 a 

3 i 

4 a. 
1 0 
1 1 

1 2 
1 3 
1 4 
1 6 

1 7 

2 0 
2 1 
2 2, 
2 5 

2 6 

3 O 
3 1 



ma m^&xjD 



MI M*^ 

mmmmmm 

2 3. 2 4 mmj^^mmm 

mti-zyX 
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3 2 

3 3. 3 4 ^^^n^v^^'y— 

3 5. 3 6. 3 7 WM^'y— 
3 8 Altl^^X 

3 9 y l^—L-VX 

40. 40a. 40b. 40c ^3 

4 5 mmmi. 

4 6 ^f^F§ 

4 7 mmm 

4 7a K^gPMai 

4 8 ^/—jVWA 

5 0 L/-^-ffl«^© 

5 6 nn^^ 

6 0. 6 1 {msmn^ 
6 4. 6 5 » mm ' 

6 6 If V (3^JtgP«) 



10 0 0 

10 0 1 

110 0 

12 0 0 

12 0 2 

12 0 4 

Y 1 . Y 2 

Z 1 . Z 2 
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